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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The plasma etching system characterized by having the focal ring which is laid in the 
processing interior of a room by the periphery of said wafer on the pedestal which supports the wafer by 
which etching processing is carried out, and said pedestal, and contains a component predetermined by 
unsymmetrical distribution to the core of the wafer on said pedestal. 

[Claim 2] Said focal ring is a plasma etching system according to claim 1 characterized by emitting said 
predetermined component by said unsymmetrical distribution when the plasma is irradiated. 
[Claim 3] The plasma etching system according to claim 1 or 2 characterized by said predetermined 
component being oxygen. 

[Claim 4] Said focal ring is a plasma etching system according to claim 3 characterized by carrying out 
coating of the oxide as said predetermined component. 

[Claim 5] The plasma etching system according to claim 4 characterized by carrying out coating of said 
oxide to semicircle extent of said focal ring. 

[Claim 6] The plasma etching system according to claim 5 characterized by equipping the side of said 
pedestal with an exhaust air port further. 

[Claim 7] The plasma etching system according to claim 6 characterized by laying said focal ring so that 
said oxide may be located in said exhaust air port side. 

[Claim 8] The plasma etching system according to claim 6 characterized by laying a focal ring in the 
first half so that said oxide may be located in the opposite side of said exhaust air port. 
[Claim 9] Said focal ring is a plasma etching system given in any of claims 1-8 characterized by the 
ability to rotate on said pedestal and lay they are. 

[Claim 10] The plasma-etching approach which will be characterized by emitting said predetermined 
component by unsymmetrical distribution to the core of said wafer if the member containing a 
predetermined component is laid near the pedestal which supports a wafer and the plasma is irradiated 
by said member during etching processing. 

[Claim 11] The plasma-etching approach according to claim 10 characterized by said predetermined 
component being oxygen. 



[Translation done.] 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.ncip... 2/17/06 



JP,2002-009042,A [DETAILED DESCRIPTION] 



Page 1 of 6 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the plasma etching system and 
the plasma-etching approach of starting semiconductor fabrication machines and equipment, especially 
performing etching processing. 
[0002] 

[Description of the Prior Art] Since it corresponds to high-performance-izing of a semiconductor device, 
or diameter-ization of macrostomia of a wafer, the plasma etching system which is a high dirty rate and 
was excellent in the homogeneity of a dirty rate is demanded. And since it corresponds to the above- 
mentioned demand, plasma etching systems, such as a magnetron type, an ECR type, and an ICP type, 
are developed. 

[0003] Drawing 4 is a sectional view for explaining the conventional ICP type plasma etching system. 
As shown in drawing 4 (a), the outline configuration of the conventional plasma etching system is 
carried out by a chamber 100, the lower electrode 2, the focal ring 40, a gas nozzle 5, the electric 
conduction coil 6, the adjustment machine 7, RF generator 8, a throttle valve 9, the exhaust air port 10, 
the gate valve 11, TMP (Turbo Molecular Pump) 12, the conveyance port 13, and the slit bulb 14. 
Moreover, a wafer 3 is supported by th e pedestal 2 0 attached on the lower electrode 2. This etching 
system introduces process gas from a gas nozzle it impresses a RF to the electric conduction coil 6 
through the adjustment machine 7 from RF generator 8, generates the high density plasma in the place 
where the inside of a chamber 100 became a predetermined pressure by actuation of the moving part 91 
of a throttle valve 9, and etches gate wiring which was formed in the wafer 3 and which consists of 
WSi/Poly Si, for example. 

[0004] Since the conventional plasma etching system can generate the high density plasma as mentioned 
above, it can realize etching processing at a high dirty rate easily. 

[0005] Moreover, as a factor which determines the homogeneity of a dirty rate, fluctuation of the plasma 
near the wafer periphery, the installation location of the exhaust air port 10 in a chamber, etc. can be 
considered. 

[0006] Here, about fluctuation of the plasma near the wafer periphery, as shown in drawing 4 (a), it is 
known that it can control by laying the focal ring 40 around a wafer 3 on a pedestal 20. The above- 
mentioned focal ring 40 is the member of the shape of a ring to which the extraction of the part 
corresponding to the aperture of a wafer 3 was carried out, as shown in drawing 4 (b). Moreover, a 
quartz, the ceramics, etc. are used when the quality of the material of the focal ring 40 etches gate wiring 

of WSl/Polv si etc" 

[0007] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned plasma etching system, it 
has caudad the device of a wafer 3 and the lower electrode 2 to which it carries out movable [ of the 
lower electrode 2 ] up and down. For this reason, an exhaust air system facility of the exhaust air port 10 
or TMP 12 grade is installed in one side of a chamber 100, and exhaust air is not carried out to 
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homogeneity. 

[0008] Drawing 5 is drawing for explaining the exhaust air dependency of the dirty rate of Poly Si. The 
measure point which the X-axis in drawing set the core of a wafer to 0 5 and crossed the inside of a wafer 
side is shown, and a drawing Nakamigi side is the exhaust air direction (exhaust air port 10 side). 
Moreover, the Y-axis shows the dirty rate of Poly Si. In drawing 5 , the lower right which depended for 
the dirty rate of Poly Si on exhaust air is distribution of **. The part nearer to the exhaust air port 10 has 
higher exhaust velocity in the 3rd page of a wafer, and this is because ion and a radical consistency 
become low. Moreover, distribution with the same said of the case of the dirty rate of WSi is acquired. 
That is, the dirty rate of WSi also has an exhaust air dependency. 

[0009] Thus, the bias had arisen in the exhaust velocity on a wafer 3 with the location of the exhaust air 
port 10 in the chamber 100 of a plasma etching system. Therefore, since the ion density and radical 
consistency within a wafer side were uncontrollable to homogeneity, there was a problem to which the 
homogeneity of a dirty rate worsens. Moreover, when the location of the exhaust air port 10 tended to be 
changed and it was going to improve homogeneity, there was a problem enlarged by modification of a 
layout of a plasma etching system. 

[0010] Moreover, in the etching system corresponding to the diameter wafer of macrostomia (300mm 
wafer), the above-mentioned control may have become still more difficult and homogeneity may have 
got still worse. 

[001 1] By the way, in case gate wiring of the two-layer structure which consists of WSi/Poly Si is 
etched with the above-mentioned plasma etching system, C12/N2/CF4 / 02 mixed gas is used. Here, C12 
(chlorine) is etching gas and N2 (nitrogen) is gas added for the purpose of side-attachment-wall 
protection. Moreover, CF4 (carbon tetrafluoride) is gas added for tuning of a side-attachment- wall 
protective coat, and 02 (oxygen) is gas for controlling the reactivity of C12. And the dirty rate (it 
considers as a WSi dirty rate hereafter) of WSi and the dirty rate (it considers as a Poly Si dirty rate 
hereafter) of Poly Si were measured on condition that the following. That is, only the flow rate of 02 
was changed with 4-12 (seem), the WSi and Poly Si dirty rate was measured, respectively, and the 
oxygen flow rate dependency of each dirty rate was investigated. 
[Etching conditions] 

C12/N2/CF4/O2=200/20/20/4 - 12(sccm) RF=1400(W) Pressure=0.5 (Pa) drawing 6 is drawing for 
explaining the oxygen flow rate dependency of a WSi dirty rate, and drawing 7 is drawing for explaining 
the oxygen flow rate dependency of a Poly Si dirty rate. When the flow rate of 02 was made to increase 
as shown in drawing 6 , the WSi dirty rate became low. Moreover, when the flow rate of 02 was made 
to increase by contrast as the case of Above WSi as shown in drawing 7 , the Poly Si dirty rate became 
high. 

[0012] This dirty rate measurement shows that a WSi and Poly Si dirty rate has an oxygen flow rate 
dependency. 

[0013] This invention is made in order to solve the above-mentioned conventional technical problem, 
and it aims at improving the homogeneity of a dirty rate by making oxygen emit from a focal ring. 
[0014] 

[Means for Solving the Problem] The plasma etching system concerning invention of claim 1 is laid in 
the processing interior of a room by the periphery of said wafer on the pedestal which supports the wafer 
by which etching processing is carried out, and said pedestal, and is characterized by having the focal 
ring which contains a component predetermined by unsymmetrical distribution to the core of the wafer 
on said pedestal. 

[0015] The plasma etching system concerning invention of claim 2 is characterized by said focal ring 
emitting said predetermined component by said unsymmetrical distribution, when the plasma is 
irradiated in a plasma etching system according to claim 1 . 

[0016] The plasma etching system concerning invention of claim 3 is characterized by said 
predetermined component being oxygen in a plasma etching system according to claim 1 or 2. 
[0017] The plasma etching system concerning invention of claim 4 is characterized by carrying out 
coating of the oxide as said predetermined component, as for said focal ring in a plasma etching system 
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according to claim 3. 

[0018] The plasma etching system concerning invention of claim 5 is characterized by carrying out 
coating of said oxide to semicircle extent of said focal ring in a plasma etching system according to 
claim 4. 

[0019] The plasma etching system concerning invention of claim 6 is characterized by equipping the 
side of said pedestal with an exhaust air port further in a plasma etching system according to claim 5. 
[0020] In a plasma etching system according to claim 6, the plasma etching system concerning invention 
of claim 7 is characterized by laying said focal ring so that said oxide may be located in said exhaust air 
port side. 

[0021] In a plasma etching system according to claim 6, the plasma etching system concerning invention 
of claim 8 is characterized by laying a focal ring in the first half so that said oxide may be located in the 
opposite side of said exhaust air port. 

[0022] The plasma etching system concerning invention of claim 9 is characterized by the ability to 
rotate said focal ring on said pedestal, and lay it in a plasma etching system given in any of claims 1-8 
they are. 

[0023] If the member containing a predetermined component is laid near the pedestal which supports a 
wafer and the plasma is irradiated by said member during etching processing, to the core of said wafer, 
the plasma-etching approach concerning invention of claim 10 will be unsymmetrical distribution, and 
will be characterized by emitting said predetermined component. 

[0024] The plasma etching system concerning invention of claim 1 1 is characterized by said 
predetermined component being oxygen in the plasma-etching approach according to claim 10. 
[0025] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. Drawing 1 is a sectional view for explaining the plasma etching system by the 
gestalt of operation of this invention. In drawing 1 (a), 1 shows the chamber as a processing room. And 
this chamber 1 is equipped with the lower electrode 2 for supporting horizontally the wafer 3 which is a 
processed object. Adsorption support of the wafer 3 is horizontally carried out by the pedestal 
(electros tatic chuc k) 20 attached in the upper part of the lower electrode 2 at a detaiF Moreover, the 
focal ring 4 is laid in the periphery of a wafer 3 on the pedestal 20. ~ 
[0026] Here, the above-mentioned focal ring 4 is explained. As the focal ring 4 is shown in drawing 1 
(b), it is the ring of the ceramics which it has focusing on the opening 43 corresponding to the aperture 
of a wafer 3, and coating of the Si02 film as oxide is carried out to the one half extent. That is, it can be 
considered temporarily that the focal ring 4 is what consists of half ceramics 41 and an oxide 42 of other 
one half. 

[0027] Here, if the plasma is irradiated by the focal ring 4, oxygen will be emit ted into the plasma from 
an oxide 42. Thereby, the consis tency of the oxygen radical in the about 42 oxide p lasma, oxygen ion, 
etc. cnang es. ~ 

[0028] Moreover, in drawing 1 (a), the lower electrode 2 is being fixed to metal susceptor (illustration 
abbreviation) through the insulating member. Furthermore, the lower electrode 2 and susceptor are 
prepared possible [ rise and fall ] by the elevator style which is not illustrated. 
[0029] 5 is a gas nozzle and is prepared in four places which are symmetric positions to the wafer 3. 
Moreover, the electric conduction coil 6 installed in the upper part of a chamber 1 by the curled form is 
connected to RF generator 8 through the adjustment machine 7. 

[0030] 9 is a throttle valve and is installed above the exhaust air port 10. A throttle valve 9 carries out 
vertical migration of the moving part 91, adjusts an exhaust air inductance, and controls it to the 
pressure which had the inside of a chamber 1 set up. The exhaust air port where 10 is located in the side 
of a pedestal 20, the gate valve with which 1 1 opens and closes the exhaust air port 10, and 12 are TMPs 
(Turbo Molecular Pump). Moreover, it is the slit bulb by which 13 opens and closes a conveyance port, 
and 14 opens and closes the conveyance port 13. 

[0031] About the plasma etching system explained above, when the description part was summarized, it 
had the pedestal 20 which supports the wafer 3 by which etching processing is carried out in the 
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chamber 1 as a processing room, and the focal ring 4 which contains the oxygen as a component 
predetermined by unsymmetrical distribution to the core of a wafer 3 was laid in the periphery of a 
wafer 3 on the pedestal 20. Moreover, it had the exhaust air port 10 in the chamber in the side of a 
pedestal 20. Here, as for the focal ring 4, coating of the oxide as a predetermined component is carried 
out to the semicircle extent. 

[0032] Next, the plasma-etching approach is explained with reference to drawing 1 . First, the slit bulb 
14 opens and a wafer 3 is conveyed on a pedestal 2 by the carrier robot which does not illustrate. And 
after the lower electrode 2 goes up to a predetermined process position, process gas is introduced in a 
chamber 1 from each gas nozzle 5. 

[0033] Next, if the pressure of a chamber 1 is controlled by vertical actuation of the moving part 91 of a 
throttle valve 9 by the predetermined pressure, a RF will be impressed to the electric conduction coil 6 
through the adjustment machine 7 from RF generator 8, and the plasma will occur by it. 
[0034] And if high frequency is impressed through an adjustment machine from the RF generator which 
is not illustrated to the lower electrode 2, the plasma will be irradiated by the wafer 3 on a pedestal 20, 
and etching processing of a wafer 3 will be performed. At this time, the plasma is irradiated by not only 
the wafer 3 but the focal ring 4, and the oxygen as a predetermined component is emitted into the plasma 
from the oxide 42 (refer to drawing 1 (b)) of the focal ring 4. 

[0035] Therefore, as for the plasma of oxide 42 near [ the focal ring 4 ], the consistency of oxygen ion 
and an oxygen radical becomes high during etching processing. Thereby, when it has an oxygen flow 
rate dependency to a dirty rate, the dirty rate homogeneity is improved (after-mentioned). 
[0036] If the focal ring 4 which is a member containing the oxygen as a predetermined component when 
die description part is summarized is laid on the pedestal 20 which supports a wafer 3 and the plasma is 
irradiated by the member 4 during etching processing about the plasma-etching approach explained 
above, oxygen will be emitted by unsymmetrical distribution to the core of a wafer 3. 
[0037] Next, the concept of a homogeneous improvement of the dirty rate by this invention is explained. 
Drawing 2 is drawing for explaining a homogeneous improvement of a WSi dirty rate. First, as shown in 
drawing 2 (b), the ceramics 4 1 laid the focal ring 4 in the periphery of a wafer 3 so that the exhaust air 
direction side (exhaust air port side) and an oxide 42 might be located in the opposite side with the 
exhaust air direction. 

[0038] And if the plasma is irradiated by the above-mentioned focal ring 4 during etching processing, 
with the exhaust air direction, oxygen will be emitted into the plasma from the oxide 42 located in the 
opposite side. That is, the exhaust air direction is the opposite side and the oxygen ion density and 
oxygen radical consistency in the plasma become high. 

[0039] Here, if an oxygen flow rate increases, since a WSi dirty rate becomes low (refer to drawing 6 ), 
as a dotted line A shows drawing 2 (a), the contribution to a WSi dirty rate will become small in the 
opposite side of the exhaust air direction. 

[0040] Moreover, in drawing 2 (a), the broken line B shows the contribution to the WSi dirty rate of 
exhaust air. This shows distribution of the conventional WSi dirty rate. 

[0041] And offset of the amount contributed shown with the dotted line A and the broken line B 
acquires effectiveness as taken as a continuous line C. That is, by making oxygen emit from the focal 
ring 4 in the opposite side of the exhaust air direction, the WSi dirty rate of the near becomes low, and 
the homogeneity of a WSi dirty rate is improved. Here, a little WSi dirty rate falls. 
[0042] Drawing 3 is drawing for explaining a Poly Si dirty rate homogeneity improvement. First, with 
the exhaust air direction (exhaust air port side), as shown in drawing 3 (b), the ceramics 41 laid the focal 
ring 4 in the opposite side at the periphery of a wafer 3 so that an oxide 42 might be located in the 
exhaust air direction side. The method of this installation is the opposite of the case of Above WSi. 
[0043] And if the plasma is irradiated by the focal ring 4 during etching processing, oxygen will be 
emitted into the plasma from the oxide 42 located in the exhaust air direction side. That is, the oxygen 
ion density and oxygen radical consistency in the plasma become high by the exhaust air direction side. 
[0044] Here, if an oxygen flow rate increases, since a Poly Si dirty rate becomes high (refer to drawing 
7 ), as a dotted line D shows drawin g 3 (a), by the exhaust air direction side, the contribution to a Poly Si 
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dirty rate will become large. 

[0045] Moreover, in drawing 3 (a), the broken line E shows the contribution to the Poly Si dirty rate of 
exhaust air. This shows distribution of the conventional Poly Si dirty rate. 
[0046] And offset of the amount contributed shown with the dotted line D and the broken line E 
acquires effectiveness as taken as a continuous line F. That is, by making oxygen emit from the focal 
ring 4 by the exhaust air direction side, the Poly Si dirty rate of the near becomes high, and the 
homogeneity of a Poly Si dirty rate is improved. 

[0047] As explained above, according to the plasma etching system and the plasma-etching approach of 
a gestalt of this operation, semicircle extent of the focal ring 4 laid in the periphery of a wafer 3 was 
coated with oxide 42. And when the plasma was irradiated by the focal ring 4 during etching processing, 
oxygen was emitted from oxide 42 and the oxygen ion density and oxygen radical consistency in the 
plasma became high. That is, oxygen ion density and an oxygen radical consistency became high by 
unsymmetrical distribution to the core of a wafer 3. 

[0048] Moreover, when WSi was etched, the ceramics 41 laid the focal ring 4 in the periphery of a wafer 

3 so that the exhaust air direction side (exhaust air port side) and an oxide 42 might be located in the 
opposite side with the exhaust air direction. On the other hand, with the exhaust air direction (exhaust air 
port side), when Poly Si was etched, the ceramics 41 laid the focal ring 4 in the opposite side at the 
periphery of a wafer 3 so that an oxide 42 might be located in the exhaust air direction side. Thus, in 
consideration of the oxygen flow rate dependency of WSi which is an etching substance, or Poly Si, the 
homogeneity of a WSi dirty rate and a Poly Si dirty rate has been improved by laying the focal ring 4. 
[0049] In addition, in the gestalt of this operation, although the predetermined component contained in 
the focal ring 4 was made into oxygen, you may be other elements or components. However, it is 
restricted to the etching processing which has flow rate dependence of the element or a component. 
Moreover, the class of oxide is arbitrary, does not contain oxygen and should not just have a bad 
influence to a wafer 3. 

[0050] M oreover, although coating of oxide was made into semicircle extent of the focal ring 4, the 
coating area can be changed into arbitration according to process conditions. Thereby, the emission 
range of oxygen is controlled and the dirty rate of the range can be controlled. Moreover, the focal ring 4 
may be made to contain a predetermined component by approaches other than coating. 
[0051] Moreover, the location of the oxide 42 formed in the focal ring 4 moves by rotating the focal ring 

4 on a pedestal 20, and establishing the device which can be laid. Therefore, the emission range of 
oxygen can be changed in a short time using the same focal ring 4. Thereby, etching processing can be 
continuously performed with the homogeneity which was [ both ] excellent in WSi and Poly Si. 
[0052] 

[Effect of the Invention] According to invention of claims 1 or 2, a predetermined component can be 
emitted from a focal ring by unsymmetrical distribution to the core of a wafer. 
[0053] According to invention of claim 3, oxygen can be emitted from a focal ring by unsymmetrical 
distribution to the core of a wafer. 

[0b54] According to invention of claim 4, oxygen can be emitted from the oxide by which coating was 
carried out to the focal ring. 

[0055] According to invention of claim 5, oxygen can be emitted from the oxide by which coating was 
carried out to semicircle extent of a focal ring. 

[0056] According to invention of claim 6, an exhaust air port is located in the side and can apply to a 
plasma etching system with uneven exhaust air. 

[0057] According to invention of claim 7, oxygen can be emitted to an exhaust air port side. 

[0058] According to invention of claim 8, oxygen can be emitted to the opposite side of an exhaust air 

port. 

[0059] According to invention of claim 9, the emission location of oxygen is controllable by rotating a 
focal ring. 

[0060] According to invention of claim 10, etching processing can be carried out, making a 
predetermined component emit from a member. 
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[0061] According to invention of claim 11, etching processing can be carried out, making oxygen emit 
from a member. 



[Translation done.] 
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